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EXPLORATIONS IN NATURAL RESOURCE ECONOMICS
V. KERRY SMITH and JOHN V. KRUTILLA, Eds.
Baltimore: The Johns Hopkins University Press for Resources for the Future.
1982. Pp. 352. $25.00.
In this book, the editors have attempted to assemble a series of essays
by prominent experts that, taken together, can provide a fairly comprehensive survey of frontier work in the natural resource economics area.
The essays are divided into four sections. The first covers theoretical
developments in resource planning models stressing static and intertemporal aspects of common property resources (Kamien and Schwartz, Heal).
The second pair of essays examine environmental issues from both theoretical and empirical perspectives (Dasgupta, Freeman). Aggregation
issues are addressed in the third section (Lau and Kopp and Smith). The
concluding section examines long-term scarcity problems in terms of
geological information (Harris and Skinner) and modifications of the
theory of exhaustion to permit new discoveries of resources in a framework of uncertainty (Devarajan and Fisher).
Kamien and Schwartz survey optimal control models involving capital,
exhaustible resources, and pollution. They develop a model involving all
three variables that is "highly specialized" in the sense that their utility
function involves consumption of a single good, pollution and extraction
are joint activities, environmental pollution reduces the productivity of
capital and the extractive resource in production, and the relationships
take on "simple and convenient functional forms." A very useful bibliography accompanies the article. Heal's article begins with a mathematical treatment of the Gordon-Scott open-access resource problem and
concludes in favor of a marketable licenses approach to restraining activity
levels in line with Dales' earlier treatment. Heal's dynamic analysis of
the open-access problem follows the human-predator vs. fish-prey tradition initiated by Smith. His final section presents a pollution-capital
stock optimal control model (of the general kind surveyed in Kamien and
Schwartz) which has multiple stationary states.
Dasgupta's contribution opens with an examination of option demand.
Where there are costs of reversing current decisions and the state of nature
in the future is uncertain such that future reversal of current decisions
contributes to future (expected) benefits, the optimal choice of level of
the current decision variable depends upon reversal costs. Dasgupta explores this problem where reversal costs are infinite so that decisions are
"irrevocable." A second issue surrounds the application of public choice
theory to environmental decisions. Dasgupta examines "indirect revelation mechanisms" in which recipients of public goods minimize their
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individual tax burdens through correct preference revelation and develops
an argument for non-linear pollution charge functions when firms' responses to charges are uncertain. Myrick Freeman's essay examines the
role of econometric analysis in testing the health effects of pollution.
From the benefit-cost perspective, he points out that ". . . individuals
make tradeoffs between safety and other economic goods. However, the
results are quite sensitive to the technique and data base utilized to derive
the estimate" (159).
The aggregation essays both suggest negative conclusions. Lau finds
that restrictive conditions are required to build up aggregate indices of
raw materials within and among end-use sectors while Kopp and Smith
discover complications in the use of neo-classical substitution relationships to describe production functions in the iron and steel industry.
Harris and Skinner bring the weight of existing geological evidence to
bear on the resource scarcity issue. Skinner's theory of a "mineralogical
barrier" to our long-term reliance on geochemically scarce metals (such
as copper, zinc, and chromium) is elaborated beyond his 1976 essay. The
behavior of exploration costs is described as well as the strengths and
weaknesses of models used to infer ultimate stocks of mineral resources.
Geologists are not close to being able to specify long-term mineral availability, the authors conclude. Devarajan and Fisher are involved in efforts
to include the discovery of new deposits in intertemporal models of
exhaustible resource utilization. In a certainty model in which cumulative
discoveries do not enter the production function, the authors point out
that "rent" (price minus marginal extraction cost) equals marginal discovery cost. When the discovery process is uncertain, however, the authors find that expected marginal discovery cost may be larger or smaller
than rent. This finding, in turn, means that observed marginal discovery
costs may not measure the elusive "net price" of the resource.
The editors have performed an important service by bringing together
the present collection of papers. No short review can hope to examine
the multitude of interesting lines of inquiry raised by the contributors.
Resources for the Future might well plan to offer further collections of
this type to the profession.
F. J. ANDERSON
Lakehead University
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